THE diagnosis of chest lesions, and particularly as between primary carcinoma of the lung, primary mediastinal tumour, and mediastinal metastasis, frequently proves exceedingly difficult, and is sometimes impossible. Yet, as the possibilities of cure or alleviation by surgery or radiotherapy increase, early diagnosis becomes the more imperative. Both of these increasingly effective weapons demand accuracy in the final differential diagnosis; the former to decide the question of operability and the latter to enable radiation dosage to be planned, and the case marked down for full treatment or palliative dosage, or dismissed as unsuitable for either type of treatment.
From the radiotherapeutic viewpoint it is necessary not only to make the diagnosis but to prove it; not only to establish that the lesion is present but to demonstrate its depth and extent. None of the older methods enabled all these points to be established, and even a combination of radiography, bronchography and bronchoscopy could fail in one particular or more.
The diversity of appearances presented in carcinoma of lung or in mediastinal tumour makes radiological diagnosis from routine films difficult, and intensive study of proved cases and careful attention even by means of an efficient follow-up system fail to supply the student with any trustworthy memory-pictures with which to build up a mind-picture of either. This is due in, part to the simulation of the one condition by the other, in part to the failure of bronchoscopy to demonstrate or prove by biopsy the existence of carcinomas in the less accessible bronchi or of those ne!t within the bronchial lumen; and in part to the fact that so few cases actually die in lhospital and thus come to post-mortem. Furthermore, these methods of investigation either fail in, or are unsuited to the re-examination of cases which have been subjected to radiation therapy.
The following table reveais that from 1940 to 1944 the number of cases of primary carcinoma of the lung referred for treatment each year had multiplied 3-3 times, whilst the number of cases with malignant disease of the mediastinum had multiplied 2-5 times. Note also that the cases listed as "not treated, too advanced", in the carcinoma of lung group, increased strikinglv during this period. The total number of cases occurring in Proceedings of the Royal Society qf Meditmne 2 the area served by this hospital (Christie Hospital and Holt Radium Institute, Manchester) must be still greater, for this table includes few early cases, since these are very largely filtered out by the thoracic surgeon (Mr. Graham Bryce). My predecessor, the late E. W. Twining, was one of the first of British radiologists to recognize the value of tomography in chest examinations, and it was his original "simple attachment to the Potter-Bucky couch" which I have used throughout these investigations. (Photographs of Twining's apparatus were sbown on the screen.) It continues to function satisfactorily and has required no modification beyond re-calibration, when it was found to be "recording" a stratum or plane 1.0 cm. above that actually shown on the tomograms; probably an error in the original calibration.
Of its limitations and disadvantages I am aware-the table-top is a curved one, the tube-travel is inevitably in the long axis of the chest, and the tube does not tilt but simply passes over the chest as the film passes in the reverse direction under it-but the point to be emphasized is that this apparatus has provided tomograms, which, examined critically over a number of years, have proved of great value both to diagnostician and to radiotherapist.
My claims in respect of the values of this method of examination, being based on the analysis of information obtained by the use of a primitive tomographic unit, are probably an understatement of values rather than an overstatement.
Technique.-This has been limited by the fact that the table-top is curved. There is no doubt that the flat-topped table is essential for radiology.
Focus-table distance-was 36 in. Table- top to film distance was 13/4 in. Length of tube shift 12 in. to 15 in. Film shift varied between 2 in. and 33/4 in. The patient was usually supine: thus the tube-shift was traversing the long axis of the patient.
Exposure: constant 100 mA. for average of two seconds. No cone was used. In place, a lead diaphragm was inserted, with an aperture in its centre calculated and cut by the Physics Department, sufficient to enable the emergent beam to cover whatever size of film was to be used. Thus, three filters were in use, for 15 in. by 12 in., 12 in. by 10 in., and 10 in. by 8 in. films respectively.
In depicting the bronchi, tomograms were obtained at planes 1 cm. apart, the usual levels being those at 9, 10, 11 and 12 cm. (or 10, 11, 12 and 13 cm.) from the table top. The extreme levels used were at 8 cm. and 14 cm. respectively. Each tomogram was identified by the use of a lead number indicating the height-abovetable-top of the plane or section. X Thus, particularly in dealing with small or localized lesions likely to be irradiated, the depth of the centre of the lesion was rapidly established, whilst the limits of the lesion were delineated, although with a lesser degree of accuracy.
The demand for tomography arose in the Holt Radium Institute chiefly for the following reasons:
First because the established diagnostic method of bronchography using lipiodol was contra-indicated, the therapists objecting on the grounds that treatment was already sufficiently difficult without introducing the factor of an unknown quantity of iodine within the lung.
Secondly there was the necessity to localize the treatable lesions in depth and if possible in extent.
Thirdly it was recognized that bronchoscopy was of limited value in that not all carcinomas (obstructive or otherwise) lie in situations visible or reachable by the bronchoscope. Thus bronchoscopy was helpful if it produced a positive finding and/or a positive biopsy result; but it was valueless if it afforded only a negative report and/or a negative biopsy, or an indeterminate one. Lastly, wartime conditions made imperative exact and rapid reviews of individual case problems.
Valuie of tomography.-Tomographv though not, in itself, a diagnostic method, is, nevertheless, of great diagnostic value. It has been shown to be exceedingly accurate in the demonstration of carcinoma within or deforming the walls of the bronchi. Lesions of upper lobe bronchi or their branches, for example, are depicted and diagnosed with ease and reliability. And so the values of this method are assessed as follows:
(1) In confirming the existence of obstruction of a bronchus already diagnosed and in demonstrating its probable site of origin; or alternatively in rejecting such a diagnosis, where the bronchi were shown to be normal.
(2) In demonstrating the size and/or depth of a carcinoma already diagnosed, and in revealing the true nature of lesions undiagnosed or inaccurately diagnosed. For radiotherapy purposes localization and indication of extent of lesion, and sometimes of the "treatability" (e.g. by proving mnediastinal metastasis not otherwise demonstrable) were of great value.
In this respect the criticism has been raised that an A.P. view taken on the Potter-Bucky table, and "over-penetrated" is quicker to obtain and just as reliable. It is true that such a film may show the lesion, but even if it does (and it frequently fails), it does not localize the lesion in depth or extent.
(3) In demonstrating whether one is dealing with a carcinoma of obstructing or ulcerating type, or whether the lesion is extensive and of the peribronchial infiltrating variety.
(4) In revealing detail, which may enable the radiologist to assess not only whether the case is one of carcinoma of lung, or of mediastinal tumour, but if in the latter group, to suggest the probable nature of the mediastinal invasion. In this connexion it is suggested that where the borders of the tumour can be clearly defined, or where the tumour is seen to push or compress the trachea or bronchi, the tumour is more likely to be a variety of Hodgkin's disease.
(5) Where the invasion occurs without compression or displacement of the air passages, and when its limits are extensive and ill-defined, and particularly if there are comparatively few symptoms, the probability is that one is dealing with a lesion likely to prove very sensitive to irradiation (probably lympho-sarcoma).
(6) Tomography can be exceedingly useful as an aid in determining whether any changes revealed in the chest picture during the follow-up period are due to recurrence of the treated lesion, or whether they are due to mechanical deformities resulting from fibrosis, which, in turn, may result from treatment.
(7) Lastly, it is anticipated that, particularly in the group of obstructing or ulcerating lesions of the bronchus, serial tomography will be of assistance in determining more precisely, both the immediate and the late effects of radiation therapy.
Since the lesions can be seen more clearly by this method, it should be possible, when a sufficient number of proved cases have been reviewed, to decide not only how much the tumour has receded, but possibly also the site at which any recurrence has taken place.
Limitations of tomography.-Tomography does not necessarily indicate the exact nature of the lesion, and even in the case of obstructive lesions, the diagnosis may be indeterminate, as between a simple tumour, carcinoma, or an inflammatory process.
Secondly, although it may, on occasion, be of assistance in deciding how much of the lesion depicted in the routine radiograph is due to malignancy, and how much to infection, the method is frequently unreliable in making this distinction.
Thirdly, very early or very small lesions, whether in lungs, trachea, or main bronchi, are not easy to demonstrate, and may readily be missed. It is in the detection of these small foci that detailed improvements in tomography technique are required.
Lastly, interpretation of tomograms is probably most difficult and least reliable in the assessment of tumours arising in the right main bronchus, and particularlv so if bronchiectasis be present in the lower lobe.
CONCLUSIONS
Tomography is not yet used sufficiently widely in the study of the bronchial tree, its value being yet inadequately realized in this country.
The method cannot replace routine radiography; indeed, it can only be really satisfactorily carried out after study of and with measurements obtained from both the P.A. and the lateral view.
Tomography is complementary to bronchoscopic examination, but it is of superior value in the assessment of cases in which bronchoscopic examination has afforded either a negative report or biopsy report of negative value.
The method can, and should, now replace lipiodol bronchography in chest examinations, where the case is likelv to be one of carcinoma of the bronchus, and where radiation therapy is indicated. Tomography is easier and quicker; an important advantage in a large clinic, where the case should be diagnosed, assessed, and even treatment planned, before the patient leaves, possibly to return to a far distant home. Accuracy of diagnosis by tomography demands fine focus tubes, and at the moment a rotating anode tutbe is an essential feature of anv respectable tomographic unit. Increased accuracy of diagnosis is probably related to the distance between the layers or strata selected. A fair degree of accuracy can be obtained by using strata at 1 cm. intervals, but in difficult cases it is probably wise to repeat the examination of the suspected area, Llsing layers at 0 5 cm. apart.
The increasing number of patients presenting themselves with malignant lesions of lung or mediastinum, and the possibility of more effective radiation therapy, afford a wider field for tomography in radio-diagnosis. Some Observations on Radiology of the Pancreas By R. A. KEMP HARPER, M.B., D.R.
RADIOLOGY has come to play its important part in the recognition of pancreatic disease as clinical means of diagnosis are still in an elementary stage due to the paucity and indefinite nature of the symptoms. One cannot therefore emphasize too strongly the necessity of looking for evidence of such disease in all obscure cases with upper abdominal symptoms.
All too frequently an examination of the stomach and duodenum ceases when the duodenal cap has been inspected. We must acquire the habit of carrying out careful inspection until the upper coils of jejunum have been adequately visualized, otherwise many pancreatic lesions will remain undisclosed.
Tests of efficiencv are still inconclusive in many cases of extensive pancreatic disease, as they are in tests for hepatic function. SYMPTOMATOLOGY Acute pancreatitis is usually an urgent surgical emergency and is seldom diagnosed pre-operatively. Pancreatic calculi and calcification are diagnosed mostly as unexpected findings in a film of the upper abdomen and confirmed by the demonstration of their close relationship to the stomach and duodenum after a barium meal study.
Chronic pancreatitis and cyst give rise in the main to vague symptoms, unless the cyst is sufficiently large to be easily palpable clinically. The svmptoms are usually those of recurring indigestion of a type not periodic in relation to meals, although exceptionally it may be so. Gaseous distension and upper abdominal tenderness are common features.
Jaundice is an occasional factor in chronic pancreatitis but is a more common finding in carcinoma of the pancreas which may be suggested clinically if there is persistent deepseated boring pain passing through to the back, a featLire of carcinoma of the body or tail infiltrating posteriorly to involve the spine and nerve roots, and coeliac ganglion. There is often also a steadv loss of weight as in so many malignant conditions. Finallv, chronic pancreatitis may give rise to changes in small intestinal motility and fuLnction as have been frequently reported in the last few years.
RADIOLOGICAL INVESTIGATION
Pneumoperitoneum was persistently advocated by Carelli (see Case, J. T.) of Buenos Ayres for some years but he has now modified his views and states that were it not for the frequency of hydatid disease in South America he would find little indication for its use.
Gastric pneumography has been frequLently advocated since Engel and Lysholm (1934) introduced this method in 1933, its latest advocate being Thomas (1945) of San Franciso but although in selected cases it may be of assistance as an additional aid, there is no doubt that the routine barium meal with full examination of the duodenum as well as of the stomach, is the most satisfactory method as the mucosa of the duodenum and stomach can be studied in detail to determnine the presence or absence of erosion, whilst motility and the finer details of contour cannot be seen by any other means.
The findings of opacities of doubtful nature in the tUpper abdomen should always be fully studied by postero-anterior and lateral films, and usually also by gastro-duodenal examination to define their relationship to these viscera.
